SUMMARY A 62-year-old woman was treated with cyclocryotherapy for neovascular glaucoma of uncertain origin. Fifteen months later she was diagnosed as having a choroidal melanoma, which extended extrasclerally to fill the orbit and invaded the optic nerve intracranially to the chiasm. She was treated by orbital exenteration and neurosurgical resection of the intracranial portion of the optic nerve. The patient is alive and clinically free of metastasis five years after the onset of neovascular glaucoma and almost four years after surgical resection. The significance of this highly unusual growth pattern of uveal melanoma is discussed.
Invasion of the optic nerve by uveal melanoma is rare.' In a histopathological review of 2535 cases of uveal melanoma Wilder and Paul2 reported that only 0-6% of choroidal and ciliary body melanomas invade the optic nerve. Microscopically the majority of juxtapapillary uveal melanomas stop abruptly at the optic disc margin and do not extend into the axial portion of the optic nerve. We report a case of choroidal melanoma with massive orbital invasion and extensive optic nerve infiltration to the optic chiasm.
Case report
A 62-year old white woman with no prior medical or ocular problems noted soreness of her left upper eyelid in December 1980. She was diagnosed as having neovascular glaucoma and a dense cataract in the left eye. Ophthalmoscopy of the involved eye was limited because of the lens opacity. The patient was treated with topical corticosteroids, atropine, and two courses of cyclocryotherapy, but her intraocular pressure remained elevated. B scan ultrasonography of the left eye revealed a retinal detachment with either tumour or subretinal blood. The patient declined further examination and was followed up at periodic intervals for glaucoma and pain control.
She noted a gradual onset of a 'bulging' left eye in March 1982 and was found to have proptosis, limited extraocular motility of the left eye, and an orbital mass. She was referred to the Wills Eye Hospital Ocular Oncology Service for further treatment.
Ocular examination revealed a visual acuity of 6/6 (20/20) in the right eye and no light perception in the left eye with a Marcus Gunn pupil. Examination of the right eye revealed no abnormal findings. Hertel exophthalmometry demonstrated 14 mm of left proptosis. Ductions of the left eye were severely limited in all fields of gaze, and external examination revealed a 4x3x3 mm firm subcutaneous mass inferior to and including the left lower eyelid (Fig. 1) . Biomicroscopy of the left eye showed early band keratopathy, shallow anterior chamber, diffuse iris atrophy, and a dense cataract displacing the iris anteriorly (Fig. 2) . Intraocular pressures were 16 mmHg in the right eye and 64 mmHg in the left eye, and gonioscopy of the left eye revealed a completely closed angle. The dense cataract precluded an ophthalmoscopic view of the fundus.
B scan ultrasonography and computed tomography (CT) of the orbits showed a large mass filling the globe and entire orbit (Fig. 3) . A Goldmann visual field of the right eye did not reveal any defects suggesting chiasmal or right optic nerve involvement. A fine needle aspiration biopsy of the inferior 172 orbital mass revealed malignant cells (class V) compatible with malignant melanoma (Fig. 4) . A thorough systemic examination with liver enzymes, chest x-ray, and liver CT showed no evidence of distant metastases.
The patient's left orbit was exenterated with a lid sparing technique. At the time of surgery the transected optic nerve near the orbital apex was found to be black. Further resection of the optic nerve to the posterior portion of the optic canal continued to show black infiltration of neural tissue into the optic foramen. Because of the extension of the tumour into the optic canal the patient was referred for neurosurgical evaluation. It was decided to resect the prechiasmal portion of the left optic nerve. Postoperatively the chiasm was irradiated with a total fractionated dose of 6000 rad. (60 Gy). The patient had no further problems until December 1984, when she developed an enlarged preauricular node, which was excised and found to contain malignant melanoma cells. A further search for metastases was negative, and the patient was treated with local radiotherapy to the left preauricular and cervical lymph nodes.
The patient is alive, well, and free of distant metastases five years after her initial presentation.
PATHOLOGY
The exenteration specimen consisted of the eyelids, globe, and periocular orbital tissue. Gross examination of the sectioned specimen showed a globe filled with a light brownish grey mass pushing the opaque lens forward and flattening the anterior chamber. A multilobulated, firm, tan coloured mass (23 x 36 mm) emerged from the inferotemporal aspect of the globe to replace completely the periocular tissue. The optic nerve was black along its entire length, without gross evidence of dural pigmentation (Fig. 5) .
Microscopic examination showed a massive tumour filling the vitreous cavity and displacing the iris-lens diaphragm anteriorly. The atrophic iris was flattened against the corneal endothelium. The lens showed dense nuclear sclerosis and liquefaction of the cortex with a ruptured capsule. The ciliary body was atrophic.
The tumour was composed predominantly of epithelioid melanoma cells ( Fig. 6 ) with nuclear pleomorphism and numerous mitotic figures. Focal areas of tumour necrosis were present. On crosssection of the optic nerve, there was profound optic atrophy and focal aggregates of erythrocytes with melanocytic neoplastic cells infiltrating the pial columns to the site of transaction. The subarachnoid space and dura mater were free of tumour cells. pathologically showed optic nerve extension. All the eyes had no perception of light, angle closure glaucoma, and cavernous degeneration of the optic nerve. He proposed that the mechanism of optic nerve invasion involved tumour seeding into the vitreous with subsequent invasion of the optic nerve. The cavernous spaces of glaucomatous optic atrophy have been shown to contain hyaluronic acid, presumably of vitreous origin. It is possible that the vitreous substance within the cavernous spaces carried the neoplastic cells into the nerve.
C Lally
Spencer' emphasised that absence of light perception is distinctly unusual in typical cases of uveal melanoma, but it was characteristically found in his series of melanomas with optic nerve extension. Shammas and Blodi3 reported 16 cases of peripapillary choroidal melanomas that extended into the optic nerve and 10 cases of peripapillary melanomas that were without optic nerve extension. They found that all the eyes with optic nerve extension were blind and glaucomatous and only one eye without optic nerve extension was blind or glaucomatous. Thus absence of light perception in an eye with a melanoma may suggest the presence of optic nerve invasion by the tumour.
Large tumour size6 and diffuse growth pattern7 are also factors associated with optic nerve extension. Diffuse growth pattern of choroidal melanoma is defined as tumour mass involving a minimum of onequarter of the uvea (including the iris and ciliary body) and less than 7 mm in height. The role of exenteration and/or radiotherapy for uveal melanoma with extrascleral extension is uncertain' I3(L3 Our patient, with massive extraocular spread, was treated with orbital exenteration, neurosurgical resection of the intracranial portion of the optic nerve, and postoperative radiotherapy. Although optic nerve extension is considered a poor prognostic sign,'4 our patient is healthy and without evidence of distant metastases at the time of this writing, five years after she presented with a blind painful eye. melanoma via the optic nerve. 
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